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Paa• 1 

., SYNOPSIS 

Thu ~est curapounds were ex•mincd for acute int.alati,•n toxicity 

(LC50) using the male albino rat. All compounds W4U.''t tested in the 

v~tpor (ona. Six rata for every cuncentracion of each re!tpecti·le 

t~st agent were used. 

An u:50 !or PAPI could not be detenained, s i.nce th~ physical 

const•nts of PAPI and the experimental protocol die; not penait such 

3 calculation. 

While lethal levels were e~t4blished for MDI, Pure, Distilled, 

an exact ·~.c50 could not bo calculated froaa the data. The appruxil!1•.te 

LC50 lies between 172 and 187 mcg./L. 

The acute LC50 for MDI, }recut, 31 of Total, and fnr BUNCO wera 

4.4 and 15.2 mcK./L., respectively. 

All ~esults are expresse~ in tcraaa oi aaca./L. r~ther th£n ppr.. 

due to the fact that the molecular ~eight ~f MDI, Pre~ut, 31 of Total 

vas net made available. The common expression of aca./L. penait3 a 

'~mparison of tne agents in terms of acute toxicity Ctc50) in the rat. 

Pharmacodynamic and/or toxic effects, mortalities and necropsy 

data ore documented in the body of this report. 
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11. Cli'U'OUNDS 

The te•t compound• were recetved fro. tho ~pjohn Company, c~rwin 

Division, North Haven, Connecticut, on Ausu•t 24 and December 24, 1964. 

Each of lhe four test compounds va• scaled in a slau bottle and 

va• identified aa follows: 

Compounci 

PAPI 

MDI, Pure, Distilled 

MOl. Precut, 3l of Total 

BUNCO (n-Butyllsocyanate) 

203-004 

Code No. 

2B·l4·65 

O.•cription 

Dark brown vis~~~• l1quid 

Pale oranse moist c~ystal~ 

Yellnv•oranse, moist •~isolid 

Straw-colored liquid 

I . 

• 
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111. HEniODS 

A. General Procedure: 

Male, albino rata of the Spartan Spraguc-Dawlcy strain and weigh

ins fr~ 200 to 300 arama were used. The rats were in~!vidually 

housed in wire ~Nah case~ elevated abc:v& the droppings and mai;,tained 

in air-conditioned and humidity-controlled quarters throuaho~t the 

pre-exposure and post-exposure period•. Food and water were avail

able ~ libitum ex~ept durin& the expoaur~ period . 

aody weights on all animals uaed were obtain~~ prior to exposure 

to e-ch r~spec~ive agent and at 7 a"d 14 days after exposure. 

All of the rats ~ere observed Co~ evidence of pharmacodynamic 

ar.d/or toxic sian• during the exposure period; !or an •dditional 

period of several hours immediately after exp?sure; and d•ily for ll 

days thereafter. 

~~imals which failed to survive the poat-ex~osure observation 

period were necropsied and examined. All rata which aurvlved to th~ 

terminat~on of the 14-day observation period ~re •acrificed by means 

of an intraperiloneal injection of sodium pentobarbital and ala~ 

n~cropsied and ex~mined. 

B. ComoC'und Administration: 

All of the compounds in these tests were analy%od in vapor fo~. 

This wu accompt.hhed by heatir.& ~ach respective compound in .G fluk 

on a water or oil bath at the desired tcmp~rature to prod~co vapora. 

The vapors thus formed were carried into the exposure ~hamher 

containin~ the rats by use of an air source produced by a compres~or. 

Prior to entrance into the evaporating flask containing the te~t 

agent, the air ·was passed through a ghsJ wool filter and two dryin& 

tubes containing calcium chloride to ciean and dry it. 
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Pase 4 

the conceurratior. of the vapo s of each test aaent car.ried by zhe 

in flowing ali" could bt,' varied either by chunglns the vo lumc of the 

inflow. of air, l'r by a i'.teo:r ina the temperature of t:hc bath produc lng 

the vapors, or n in r:h,, case of PAPI .and Bl'llfCO, by altcr".n~ the 

speed of infusion o£ the test m.c~rials into the evaporating chamber 

with an infusion ~ump. Upon oct.:asion, a secund air source W4S intro

duced into the line carrying t~• vapor~ of a aiven agent into tho 

exp~sure chamb~r to aid iu furcher contrGlli ~g the concentration cf 

a given t~st materi4l. 

The rats were dividec.l in ·to gr·oups of six animals eAch. One gro\Jp 

vas used at each respective ~~oncentration of eAch test agcn' analyzed. 

For exposure p·· lrpose:~, a rdne- 'l. iter air-tight chamber vas used. 

All animals were exposed fur ~~ COiltinuous hour to the vapors of 

each resp~ctive t~st agent. 

l. ~: 

This agent was injected int<..' the distilt.tion flask ui.th a 

Harvard lnfudon Puwap (Hodel No. 6G0-~ '1\0). The dis t 11 lation fl .. k 

V4S heated to a temperature of approxim~cely 1SO ± 20 Centiarade vith 

an oil bath. 'T.he vapors thus formed W<!l'e carried into the exposure 

chamber with a control1ed inflow of air, as previously described, at 

10 liters ~er minute . . 

Two grt>ups of six rats each were thus exp,osed to analyzed 

concent.rations of PAPI of 14.i or 17.0 micr·ograms per liter (mcg , /L.). 

Higher concentr~tions oC PAPI could not be ~btai•ed by l ncr¢elinl the 

inflow ,.f the compound with the infus~un pump, and the dearse of heat 

used could not be increaaed without exceedina the decomposition 

temper~ture of the agent. Fur.thermore, reducti~n of airflow produced 
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condensadon (fallout) within the exposure cha~~~ber. n1us, only two 

concentr&tions of PA11 wer~ analyzed. 

the tabla beh'v deccribd the experiMntal vari.1ble1 uud in 

this test. 

PAPl 

Experi~ntal Variables: 

Infusion Speed 
•1./mln. 

0.194 

0.494 

Gil Bath 
Tetap. °C. 

150 

150 

2. MDI, Pure, Distilled: 

Ail.· flow 
(L/H) 

10 

1~ 

Andyzad 
Exposure Chambet' 
~ncen. (•ca./L.) 

14.7 

17.0 

MDI, Pure, Di8tilled w~s evaluated at analyzed concentrations 

of 0.6, 80.8, 162.0~ 171.5, 186.6, 562.5 and 1530 .cg./~ •• usin& 6 

rats at ~ach resvective concentration. 

The vapor for the lowest concentration •n•lyzed (0.6 .ca./L.) 

was produced by passina air throush the ~est aaent which was contained 

in a fl*sk on an oil ~ath. The oil bath was -.intained at a temper· 

ature of 100 ± 2° C. The airflow into the evaporatina chaaber was 

paned directly l.nto the exposure chamber at a spe~d of one Utet' per 

minute. 

All succeeding concentration» vera produced in a si•ilar 

manner, ex~ept that the teit agent was heated to a temper~tu~e of 

approxia • .Jtely 200 ± 2° C. Airflow thtough the evaparatin& chamber 

was varied between 1 and 2 liters per minut~. Farther dilution of 

the air containing the vapors was accomplished with a second air 

source which was interposed into the system just prior to its entry 
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into the exposure chamb-.:r. Airflow Cr~ this seconll source wa~ " ar h!.d 

from 0 to 10 liters per ainute. By varyins the drflow Crua tho socund 

• .,urce, t ~a~ concen t~at ion of the VJli'Jors enter ih3 the exposure chamh~r 

could be controlled. The following tabl~ describes the Exp~rimental 

variable~ and the concentrations of MDI thus produced. 

HOI, Pure, Distilled 

Exoerimental Variables: 

Airflow 
Oil Bath Primary 
Teme. oc. SO\Jrce 

100 1.0 
200 1.0 
200 l.S 
200 1.0 
200 l. s 
200 .•• :J 
200 2.0 

~Liters/Minute} 
Secondary 

Source Total 

o.c 1.0 
10.0 11.0 

7 .o 8.S 
6.0 7.0 
6.0 7.5 
2.0 4.0 
0.0 2.0 

3. MDI, Precut, 3 Per Cent of Total: 

Analyzed 
Exposure Chembcr 
Concan. ~mcs./L.) 

0.6 
80.8 

162.0 
171.5 
186.6 
562.5 
~530.0 

Using essentially the S3mc technique as desc~ibed above for 

HDI, Pure . Distilled, sroups of 6 rats were ~xposed to an~ lyzod 

conccnt :. t ons of 2.4, 3.3, 6. 7 or 11.8 mcg./L . of HDI, Precut. 

The table below describes the enperiml!ntal variables used in 

these tests. 

HDI, Precut, )1. of Tot a 1 

Exp~rimcnt~l Variables: 

Oil Bath 
Te~r.p. oc. 

200 
200 
200 
200 

20J-004 

Airflow (Liters/Minute} 
Primary Secondary 
Source Source ~otal 

1.0 
1.0 
LO 
l. ') 

10.0 
8.0 
7.0 
6.0 

11.0 
9.0 
8.0 
7.5 

Analyzed 
Exposure Chamber 
Concen. (mcs./L.) 

:!.4 
3.3 
6.7 

11.8 
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4. BUNCO (n-Butylisocyanate)~ 

.As in the ca~a with PAPI, th~ test agent, BUNCO, w•~ infused 

inLo a 150 an. U•tuba by use of a HarvArd Infusion Puop , Model No. 

600-910. 

Except at tho first (low•st) conce1tration of BU~CO used, 

th~ lSO 1111. U·tube wa• iaMtrsed in a water bath which wu .. i.ntaincd 

at a constant temperature of 80 ± 20 C. 

Clean, dri•d air was passed through the U-tube containing 

BUNCO and the speed o~ inflow vas varied aw necessary to modify the 

concentration of vapor passing int~ the exposure chamber. The 

concentration of the vapor was further modified by altering the rate 

of lnflulion o£ the test agent into the U-tube with the: infusion pump. 

Using the •ethod described, 9 groups ~f 6 rats each were 

exposed to the vapors of !UNCO at ~nalyzad concentrations varyins 

from 5.~ to 34.6 aaca./L. of air. The table below describes the 

experimental vatiable• us~d to control exposure chamber concentrations 

of BUNCO. 

!_UNCO (n-Butylisocyanate) 

!!eeri~encal Variables: 

Infusion Speed 
(ml./min.) 

O.OOlJI, 
O.OOJ4 
0.0051 
0.0068 
0.010~ 
0.()103 
0.0136 
0.0136 
0.0340 
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Water Bath 
Temp. o C. 

80 
80 
80 
80 
80 
80 
80 
80 

Airflow 
(Liters /min.) 

10 
10 
10 
10 
12 
10 
10 
10 
10 

Analyzed 
Exposure Chamber 
~n. (mes./L.) 

5.5 
7. 9 

10.9 
12.0 
18.9 
21.7 
27.9 
28.2 
34.6 
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C. Andyti.;:al Hoth,ds (Tabl£...!1: 

Prior to the exposure of the animals to varyin~ co"ccntr3tions 

of each test agent, c&libr3tion curves w~rc ?repGieJ for ea~h 

subs:tancc by the following IIM!t'hod: Serial. dilution ·uf a lrnown 

concentration of ea~h respective test agent in the reLgent (0.5 per 

cent p-dimethylardnobenzaldchydc in 50 pttr cent glacial acetic a; id) 

were prepared. After aaxi~m color development had occurred, each 

dilution was read in a ColH~an spectropnotocr.eter at a wave lengt:h of 

4~5 m!.Ui.lllicrons, using a ~·eagcnt blank to balance the instrumC"nt. 

The optical densities thus obtained were plotted againsl the 

concentration~t in mc:g./ml. for ea•:h test as•nt. The resultant curves 

obtain~d were used to determine the conc~ntration in mcg./L. of 

sullsequently obt•,ined samples of atmospheric concentrations fratll the 

exposure chamber of each •sent durin, a siven •x~osure. 

The individually prepared concc~tration curves of each test 

agent obtained as described appear in Table 1. 

Samples were collected from the exposure chamber by absorption 

into a midget im?inRer c:ontainin! 2~ m1 . n' ~h. Pa ~!~~ ~ ~~ . 5 p~r ee~ t 

dimethylaminobenzaldchytf.e in 50 per cent a~lacial acetic acid). 

Sa:npling from the chamber· was maintained constant for all o£ the test 

agents at 0.5 liters of airflow per minute. The lensth of the samplina 

time continued until development of colnr in the reaKent had occurred. 

203-004 
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IV.~~ 

A. J."harmacodynamic and/or Toxic S isull: 

l. PAPI_ ~ 

a. ll•.1 and l7.C mcg./L.: 

AlL rats at loth cc.nc antrat lons of PAPl appeared 

essentially nortnal throughout the one-hour exposure period and 

the \4-day post·C!~r,surc observation p~rio~. SUght salivation 

nnd erythema were obscarved during the exposure period Jn both 

groups of rats. All rats nt both concentrations u~~d survived 

the 1::-tiay observation pcriO\!. 

2 . HOI, Pure, Distilled: 

a . 0. 6 ac 8 . /t .. : 

Signs seen dur~ni the exposure inclu~ed a general 

slight t!rycheJM and restlessness. Five-of-six exhibited slight 

saliv•tion and 2-of-6 showed slight nasal por~hyrin dl~charge. 

All rats in this group app-~:uc-d norm:~l r.h~ following day and 

remai.nt!d so until necrop•y. 

b. 80.8 mc:g./L.: 

During the exl1osure the rats exhibited salivation, 

exc~ssive lacrimation and clear nasal drlp, dyspn~a, escape 

behavior, and slight nasal porphyrin di~daargco No slgns were 

seen from the day following th~ e)!.po~urc until necropsy. All 

rats survived the 14-,•3v ob:;ervat ion per lex' o 

c • 162 me 8 o /t.. : 

Sign» seen during this exposure were aiall~r to 

those seen at the 80.8 mc1./liter level, but appeared aaona the 

rata euch earlier, and were aor4 .arked at rho terai~ation of 

the exposur~. A&3in, all 6 rats appeared essentially norMal 



lnterllaliollal Research a11d Deveiop1nen1 Corporalio.'l 

froa the d~~ iollowlng the CAposurc until necropsy •nd all 

survived the ohservation p4-'riod. 

d • • J 71. 5 IIIC 8 . /L. : 

Pag~t 10 

Sicns recorc!ed during this rxposure iw:luded those 

noted ~bove at lower concentrLtions, plus a sli~ht increase in 

act•· .. ~tv during th• initial hv •inutes. One-of-six rats shawed 

marked n~sal p~rphyrln •~ th~ tcr~ination of the exposure. All 

r~ts appeared efiJentially normal Croa the d!!y 'nllovin~ the 

exposur~ until necropsy an~ all surviv~d to termin•ticn of t he 

test pf!ri.Jd. 

e. 186.6rDLg,/L.: 

In additi~n to the sal {~~tion, e~cessive lacri~ t i~n, 

ciear n:1sal ti:'ip, and dy!'pnea, previously mentioned. an '1nc:re:ase 

!.n grooming activity, and eye•l(•uint wore seen during this 

exposure. At t~~ termination of t~i~ exposure, all rat~ exhibited 

s~livation and dyspnea, and 3-of-6 shoved muscle flaccidity. 

Three-of-six r~ts died overnight after the exposure. The day 

following the exposure, 1-of-3 showed dyspnea and nasal and ocular 

porphyrin, and 2-of-J showed hypoactivlty . The ~ th mortality 

occurred 26 hours after the exposure. FL"OIIl th!l 2nd post-exposure 

day on, the 2 survivors appeared essentially no~sl. 

f. 562.5111Cg./L.: 

Within 10 mlnut~s after initiating this exposure, the 

exposure chamber was cornp lctc ly filled wlth "fog". H~rked 

ptyalism, dyspnt!a, eye-squint, excessive lacrimation, and increased 

grooming ~~ere recorded. In addition, after SS minutes, the eyes 

appeared dark and the exposed skin (ears and paws) appeared cyan~tic. 

Inspection of the rats i~edlately after the expo•ure revealed 
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dyspnea. salivation and cyanosi~. all of which l~sted th~oughnut 

the balance of the day. Six-of· ~ix mortalities occurred overnight. 

g. mo.o mcs . /L~: 

During this exposure. the t ·e ~ t chamber again became 

filled with "fog" during the first few minutl!s. Cr oss observations 

were similar to those recorded for the 562.5 l~vel. gyc-squint 

advanced to eye-closure and the dark eppearancc of the eyes ~~d 

the cyanotic condition of the exposed ~kin was seen during e .. ,.,osure 

and at terminatlor . of ttte exposure period. Three-of-six dicJ 

during the exposure, and the remaining 3 rats within one hour 

thereafter. 

3. MDI, Precut, ) Per Cent of Total: 

a. ]. .4 m~g./L.: 

PharmacC'.iynatn.\c and/or to:<ic signs obl;lerved during 

the one-hour exposure period at this concentration included 

lacr.i.mation, salivation, increasec.! grooming activi.:y, escape 

behavior and dyspn~a. After exposure, hypoaclivity and labored 

res r ation continued. On the d&y following exposure, dyspne~ 

was till in evi;!ence . The animals exhibited rough coats and 

na3al porphyrin discharge. One mortality occurred on the l~t 

post-exposure day and one on the 2nd day, The 4 remaining rats 

survived the remaincler of the 14-day post-ex~osure period. 

b. J.3 mcg./L.: 

This group of rae~ displayed essc~tially the sarn~ 

signs as noted above at the 2 . 4 mcg./L. concentration. In 

addition to those signs noted, moist rales were prevdlent in 

this group for 48 houn after e~posure. One r;at died within 

6 ht)urs after exposure. The rem:~lning 5 rats s•trvived the 

14-day observation period. 

203-004 
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c. 6. 7 mcg./r .. : 

The signs obs e rved i~ ~his group was essentially 

the sam~ as those previously noted, but were somewhat more 

intense in degree. Four rats in this group died within 24 hours. 

The remaining 2 rats survived the 14-day observation period. 

d. 11.8 mcg./L.: 

All rats in this group displayed those signs r.oted 

a~ove . and all d i ed v i~nin 4 hours after exposure to the test 

agent at th i s concentration. 

4. BUNCO (n-Butvlisocvanate): 

Pharmacodynamic and/or toxic sign~ observed at the 

vary1~g concentratior.s of BUNCO ~mployed gen r a ll y w~ rc dose

related in seved.ty and included hypoac t ivity, la · : eased groom

ing activity (during exposure o~ly), salivation, lacrimation, 

dyspn~a, escape behavior (during exposure only) and death. 

Mortalities ar. the lower concentrntion~ of BUNCO were 

delay~d. While these were few in number and variable 'n 

occurrence, thP. ·::: alculations of an LC50 were influr.!nCI!d con~tider

ab!y by :he deaths. In order to obtain a valid LCso value, the 
1 method of R ~ed a~d Muench was used. This method t ends to 

equall~e chance variations. After finding the percentage deaths, 

these were plot t ed on log probability paper and the method of 

Li tchfield an( WUcoxun2 was used to calculate the final LC,5Q 

and the confidence limits. 

The mortality data fl.)r BUNCO appear!! ita T.:able 3. 

1 L. J. Reed ar.d H. Muench: Am. J. Hyg. 11: 493, 1938. 
2 J. T. Litchfield, Jr. and F. Wtlcoxon: J. Pharmacal. Exptl. 

Therap. 22: 99, 1949. 
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Rats expos~d to an analy7.cd atmospheric concentration of 

PAP! of 14.7 mcg./L. showed e~scntially n\Jrmal body weight gnins . . 
Th\Jse rats at the 17.0 mcg./L. levul shoved a very sligh,. inhibi

tion of body weight gain during the first week. only. 

2. MDI, Pure, Distilled: 

Rats exposed to an analyzed conccntr.lti.on of 0.~ mcg./L. 

of MDI, Pure, Distill~d, showed normal body weight gain ducing 

the 2-week periorl of observation. Hovever, the average body 

weight gain for the surviving rats of the other 6 groups exposed 

to the vapors of this ag~nt •ppeared to be inhibitecl f\Jr the 

first wer.k. 

3. MDI, l'recut, 3 Per Cent of Tota-l: 

The average body weight fnr surviving rats in the groups 

exposed to vapors of the agtmt shoved a less-than-normal gai.n 

for the first veek following exposure. Uurins the 2nd vcek, 

howe·1er, group average body weight gains appeared normal. 

4. BUNCO (n-But~lisocranatel: 

The group of rats e~posad to BUNCO vapors at sn analyzed 

concentration of 5.5 mcg./L. showed et~sentially \lormal &verage 

bo-ty weight gain. Harked body weight lol'lses were seen for the 

surviving rats from the other 8 groups. In general, the 

surviving rats continued to lose body weight during the 2nd 

post-exposure week. 

C. Necropsy Examination: 

1. Hortalitie!l: 

Necropsies made on those rats that died during the 2-weck 

period of observation revealed the folloving: 

LOJ-004 
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a. ~: 

No Morta Li ties. 

b. MDI 1 Pure 1 Distille~: 

(1) 186.6 mcg./L.: Four-of-four exhibited hydro-

thorax and 1unps with edema and congestion; 1-of-4, lung:~ with 
severe h.!morrhagcs. 

(2) 562.5 mcg./L.: Six-of-slY. showed hydrothorax 

and lungs with generalized congestion and edema. 

(3) 1530.0 mcg./L.: Six-of-six showed lungs with 

severe gcncr<~lized hemorrhage and edema throughout. 

c. ~. Precut 1 3 Per Cent~~ Total: 

(1) ,L.!,_mc:g./L.: One-of-two, lungs with severe 
• 

hemorrhage and edema; 1-of-2, hydrothorax and lungs with sevarc 

congestion and edema. 

(2) 3.3 mcg./L.: Single mortality sho~cd lungs 

with severe congestion and edema. 

(3) 6.7 mcg./L.: Fou~-of-!our, lu~gs with hemorrhage 

and edema; l-of-4, hydrothora~. 

(4) 11.8 mcg./L.: Six-of-six, lungs with severe 

congest1on and edema; 2-of-6, hydrothorax. 

d. BUNCO (n-Butylisocyanate}: 

(1) ~9 me~: The one mortality showed inflated 

wngs with hemorrhages throughout. 

(2) ~0.9 mcg./L.: One-of-~wo, lungs which remained 

infl ~ted and with a 10 mm. ar~a of consolidation. 

(3) 18.9 mcg./L.: Five-of-six rats that died within 

one d~y after eiCposure showed t"~ ls with edema and aevere 
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hemorrhages. The 6th mortality occurring ~ ~he 13th doy after 

exposure was autolyzed. 

(4) !!.:7 lftl:g./L.: Fout·of-fouri lungs with severe 

hemorrhases; l-of-4, lungs inflated and fluid in trachea; 1-of-4, 

autolysis. 

(5) l~mcg./L.: Six-of-six, hydrothorax ~nd lungs 

with severe hemorrhages; 4-of-6, tympany of the stomach. 

(6) 28.2 mcg./L.: Six-of-six, lungs with severe 

hemorrhages; 5-of-6, hydrothorax and lungs with edema. 

(7) 34.6 mcg./L.: Six-of-six, lungs with severe 

hemorrhages and edema; 4-of-6, hydrothorax. 

2. ~~!.: 

Ne~ropsi~s made on those rats which survived the 2-wcek 

period of observation revealed the following: 

a. ~ll: 

(l) 11~mcg./~: Four-of-six, no gruss lcsiuns; 

l-of-6, lung with 2 mm. dark &rea; 1-of-6, lungs with 6 mm. 

areas of congestion. 

(2) !7.0 mc~./L.: Four-of-six, no gross lesions; 

2-of-6, lungs with 6-10 mm. areas of congestion. 

b. !:mL.. Pure, Distilled: 

(l) ~~cg./L.: Four-of-six, no gross lesions; 

2-of-6, lungs w1th 10 mm. areas of congestion. 

(2) 80.8 mcg./L.: Five-of-six, no gross lesions; 

1-of-6, lung with 6-15 mm. areas of hyperemia. 

(3) l!!_mcs./L.: One-of-six, no gross lesions; 

2-of-6, lungs with 2 mm. red foci; l-of-6, lungs with two 6 mm. 

areas of congestion. 
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(4) 171.5 ~s./L.: No aross lesions seen. 

(5) ~6 mcs./L~: One~ of-two, no gross lesions; and 

1-of-2, a lung with a 2 aa. red foci. 

• c. HDI, Pr~cut, · 3 ·rcr Cent of Total: 

(1) 2.4 mcs.lL.: Three-o£'· four ahowed no gross 

lesions; and l-of-4 showed lungs with 10-15 mm. area~ of hyperemia 

and a 2 mm. dark area. 

(2) ~3 mcg./L.: Three-of-five showed no gross 

lesions; 1-of-5, lung with 5 mm. area of consolidation; 1-of-5, 

lung with two 1 mm. dark red areas. 

(3) 6.7 mcs./L.: The 2 rats that survived until 

necropsy showed no groll lesi~ns. 

d. BUNCO (n-Butylisocyanate): 

(1) 5.5 mcg./L.: Four-of-six, no gross lesions; 

l-of-6, lung with 8 mm. areas of congestion; l-of-6, lung with 

two 8 mm. h~morrhages. 

(2) 7.9 meg./~: The mortality showed inflated 

lungs with ~emorrhages throughout. Of the S survivors, 5-of-5 

showed lungs which remained inflated after sacrific;e, and an 

involuted thymus; 4-of-5 1howed trachea and bronchi that contained 

a small amount of mucus; 1-of-5, atomach with edema and 

hemorrhagu, and .lung with two 2 mm. dark areas; 1-of-5, lungs 

with 6 mm. area of c~nsolidation; and l-of-5, ab1ence of body fat. 

(3) 10.9 mcg./L.: Four-of- four, lungs vhich remained 

inflated after sacrifice; 3-of-4 showad ab1ence of abdominal fat, 

an involuted thymus, and fluid throughout the small intestine; 

2-of-4 showed paraphimos 1s. 
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(4) 12.0 mcg./J •• : Termin3l n(!crop~ies revcalt•d: . 

6-of-6, lungs inflated after sacrifice; 2-of-6, lungs with 

consolidation; 1-of-6, lungs with 10-15 mm. areas of congc<~tlon; 

1-o(- 6, lungs with 2-3 mm. dart' areas; 1-of-6, lungs with 10 mm. 

area of hyperemia; and 1-of-6, trachea with a small amount of 

mucus •. 
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(5) ~7 meg./~: Two-of-two, inflated lungs, an 

ab~ence of abdominal f~t. and involution of the thymus. One-of-two, 

lun~;t: with 3 ll'lll. ~ark foci; 1-of-2, lungs with consoli.datio•~ and 

fluid throughout the gastrointes,inat tract. 

D. Ac'!!~L.!!!halation Toxicity (~£sall. 

l. ~: 

!t was not possible to ach eve an tc50 for PAPI. 

2. MDI, Pun, Dfstilled: 

Data obtained from the exposures of 7 gr.oups of 6 rats each 

to 7 different analyzed atmospheric concentrations of MDI, Pure, 

Distilled vapors does not permit the calc~lation of an LCso· However, 

inspection of the levels em~loyed and the mortalities obtained 

reveals that the LC50 is approximately 17 ,~ mcg./L. 

3. MDI 1 Precut, 3 Per Cent of Tot.tl (Table 3 !!!!_Figure 1 ) : 

The calculated tc
50 

for this compound was faund to be 4.4 mcg./L. 

with confidence Limits of 2.8 - 6.8 mcg./L. 

4. ~ (n-Butylisocyan.tte2 (Tabl!_J and Figure l_l: 

the calcul.ttcd LC50 for BUNCO was found to be 15.2 (12.1-

19.0) mcg./L. 
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E. Analytica! Results: 

Th~ analy£ i s of the actual chamber concentrations of the M;,ents 

used in these studies at the various concentratl~ts employ~d were 

obtained by interpolation from the values appearing in Table 1 . . 
In actual practice, gra~hs wer~ construct~d for each individual 

agent by plotting th- data appearing in Table 1. Actual concunr 

trations in the expoftur~ chamber were calculated by obtaining 

o~tical densities of 425 millimicrons as previously dcs,ribed under 

methods, entering the tabl' at the ru~pective density obtained and 

reading the concentration indicated. 
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Acut~ lobalatioo Toxicity Studies in the Rat. 

---- ---
TABLE l. Calibration Curves. 
---- - - -

0.05 0.10 0.15 0.20 0.25 0.30 0.35 

C01:1pound 
--- --
PAPI 0.30 0.53 0.71) 1.00 1.27 1.50 1.77 

~IDI, Pure 0.10 0.19 0.30 0.40 0.53 0.62 0. 77 

:iDI. Pn:cut 0.14 0.28 0.42 0.57 o. 7l 0.85 l co 

BUt~CO 11.0 18.5 26.0 33.8 41.5 49.0 56.7 

'!V 104 

- --
Optical Densities - -- -0.40 0.4) 0.50 0.55 0.60 0.65 

Concentration, mcs./ml. --
2.00 2.26 2.54 2.90 :!.30 ~'· 77 

0.90 1.04 1.22 1.40 1.58 1.77 

1.20 1.43 1.68 1.93 2.31 2.82 

65.0 75.0 87.5 98.5 - . -

-

0.70 0.75 0~80 --

4.37 

2.00 

3.~0 

5.25 

2.35 

., 
ca 

01' 
(J 

..... 
\0 

6.20 

3.00 

... 

---
0.85 

4.25 

--
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A'utc lnhalat l.on Toxicity Studios ln the Rat. 

TABLF. 2. Average Body Weights, Crams. 

Test Compo•md 
Concentratiof\ 

.(mcg./L.) 

ill!.= 
14.7 
l7.0 

~I. Pure, Dis~illcd: 

0.6 
30.8 

162.0 
171.5 
186.6 
562.5 

1530.0 

Control 

217 
261 

223 
273 
263 
272 
268 
292 
289 

MDI, Precut, 3 Par Cent of Tot3l: 

2.4 
3.3 
6.7 

11.8 

272 
264 
264 
l68 

BUNCO (n-Butylisocvanate) ~ 

5.5 267 
7.9 262 

10.9 272 
12.0 262 
18.9 270 
21.7 276 
27.9 269 
28.2 293 
34.6 264 

• - 2 rats only 
b - 3 rats only 
c - 4 rats only 
d - 5 rats only 

203-004 

7 Days 

271 
274 

279 
277 
28'Z 
274 
2598 

299d 
213 
229 
206 
219b 
213 

14 Days 

JOL 
304 

303 
323. 
319 
323 
3054 

-
183" 
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Acute Inhalation Toxic lty Studies in the Rat. ,... -, " - · 

--- --- ---·-·---------.----- • 
";ABLE 3. Mortulity Data in th~ ~ale Albino Rat. ---- ----- - - --Analyzed Time of Death - Days Post-Exposure 

tcso · and · Atmospheric No. Died/~o. Exposed . 
Conc~ntration - Confidence 

mca./L •. --o-l·--2 3 4 s 6 7 -r-9 10 Jl 12 13 14 Total Uaits (IDC&./L.) ' - -
PAPI: 

14.7 - " · .. . ~ None 
17.0 Ol 6 ilble 

HDI~e: 

0.6 0/6 
80.8 0/6 

162.0 0/6 Approxiaaately 
171.5 0/6 178 
186.6 3/6 1./3 4/6 
562.5 6/6 6/6 

1530.0 6/6 6/6 
,tmi 1 rrecut: 

2.4 1/6 1/5 2/6 
3.3 1/6 1/6 4.4 
6.7 4/6 4/6 (2 .8 - 6.8) 

11.8 6/6 6/6 
BUNCO: 

5.5 0/6 
7.9 1/6 1/6 

10.9 1/6 1/5 2/6 u.o 0/6 15.2 
18.9 5/f.. 1/1 6/6 (12.1 - 19.0) • 21.7 2/6 1/4 1/3 4/6 
27.9 2/6 4/4 6/6 
28.2 1/6 5/5 6.'6 
34.6 6/6 6/6 ·- - -
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~rta1ity Data of JUNCO and MDI, r.RE~. 

LC SO: JUNCO • 15. 2 ( 12 • 1 • ! 9 • 0 l. 

1 

~Dl, PRECUT • 4.4 (2.8 • 6.8) 

5 10 

BUNco · 

MDI, Precut 

I I t I I I I 
20 30 40 50 60 70 80 

Probability 
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